The situation when groundwater considerably rises above the "normal" level, water intake, lowering of groundwater levels and other relevant practical tasks require the drainage facilities. The most effective techniques of numerical studies of the corresponding boundary problems at present time are methods of dealing with inverse boundary value problems (conformal and quasi-conformal mappings). As basis of this research we used the case of combining the fictitious domain methods with quasi-conformal mappings of the solution of nonlinear boundary value problems for the calculation of filtration regimes in environments with free boundary areas (depression curves) and zones of "mountainous" areas. This paper reviews the stationary issue of flat-vertical stationary non-pressure liquid filtration to horizontal symmetric drainage. In the paper a practical methodology for solving boundary value problems on conformal mappings is suggested for the calculation of the filtration process in the horizontal symmetrical drainage.
INTRODUCTION
Groundwater flood protection of territories and municipalities, when groundwater considerably rises above the "normal" level, water intake and lowering of groundwater levels, as well as other relevant practical tasks, are all associated with the need for drainage facilities. This issue is especially important for amelioration, where drainage is the key element of any amelioration system [MARTYNYUK 2015; ROKOCHINSKIY et al. 2017; SMEDEMA 2011] . Nowadays, the methods of dealing with inverse boundary value problems (conformal and quasi-conformal mappings) ORLOV et al. 2016] . In particular, the previous studies [BOMBA et al. 2007a] examine the case of combining the fictitious domain methods and quasi-conformal mappings of the solution of nonlinear boundary value problems for the calculation of filtration regimes in environments with free boundary areas (depression curves) and zones of "mountainous" areas. At the same time, the other study [BOMBA et al. 2008] suggests an algorithm for a numerical solution of model nonlinear boundary value problems through quasi-conformal mappings in the areas bounded by two equipotential lines and two flow lines, when one of the boundary fragments is an unknown (free) curve with fixed and free ends. This paper reviews the stationary issue of flat-vertical stationary nonpressure liquid filtration to horizontal symmetric drainage.
MATERIALS AND METHODS

Statement of problem.
Let's consider the process of filtration to horizontal drainage. Due to the symmetry of the flow pattern, we shall study only one fragment of such a system, namely a single-connected hexagonal curvilinear area (porous layer) * * (see 
is the filtration rate, k is the coefficient of conductivity, piecewise constant in the area G z , so that it is k = k 1 at (-h 1 < y ≤ h 1 + 0.3) and (
while for the rest of the area G z -k = k 3 . The classical conjugation conditions are used at the boundary of the section [BOMBA et al. 2007b ] φ = φ(x, y) is potential at the point (x, y), so that φ| AB = 0 (is equal to the pressure on the horizon), φ| CD = φ * (h 1 ) = h 1 (the average value of the pressure in the drain, which is equal to the depth of its laying), ⃗ * * ⃗ 0, ⃗ is the outward normal on the corresponding range of the area boundary.
The conforming problem, if it is viewed through conformal mapping ω = ω(z) = φ(x, y) + iψ(x, y) of the considered area G z to the corresponding sector of the complex potential G ω = {ω: φ * < φ < h 1 , 0 < ψ < Q} with unknown discharge Q shall look as follows [BOMBA et al. 2007a [BOMBA et al. , 2008 :
The inverse problem of equations (1) - (2) on the conformal mapping z = z(ω) = x(φ, ψ) + iy(φ, ψ) in the area G ω at G z with unknown discharge Q shall be presented as:
The corresponding second order equations used in order to find functions x = x(φ, ψ) and y = y(φ, ψ) in a divergent form shall look as follows:
Algorithm for numerical solution of the problem. The difference analogue of equations (5), boundary conditions (4), near-boundary orthogonality conditions and conditions of so-called "conformal similarity in the small" of the corresponding quadrilaterals, in the relevant uniform grid area , :
, , , , ∈ N we shall write as follows [BOMBA et al. 2008; MARCHUK 1980; SAMARSKIY 1977] :
, , ,
where: σ[0, 0.5] are weighting factors.
The solution of the difference problem (6) -(9) should be presented as [BOMBA et al. 2007b [BOMBA et al. : 2008 . We set the number of m and n joint connections of the grid area G ω partition, parameter ε which characterises the approximation accuracy of the corresponding difference problem solution. We set the initial approximation of the set of values. Namely: the initial approximation of the coordinates of the boundary connections , , , , , , , , , , , , , , , (so that it satisfies the equalities set in the equation (7), as well as the initial approximation of the coordinates of the internal connections , , , , 1, , 1, . We shall set the initial approximation of a conformal invariant γ according to the Equation (9) which uses the newly set initial values of the coordinates of the internal connections, i.e.
, , , . Then we make a refinement of the following: the internal con-nections , , , (k = 0, 1, …) is the number of the iteration step) using the Gauss-Seidel method according to the formulas obtained by solving the equation (6) with respect to x i,j and y i,j ; γ value according to the Equation (9), the coordinates of the boundary connections, for instance, by solving the system of nonlinear equations (7) and (8). Subsequently, we check if all terms of finishing the computational process are satisfied, for example, in line with the following equations:
where
is the average value of the ratio of the lengths of the diagonals of the curvilinear quadrilaterals of the grid area .
If the conditions set in (11) are not satisfied, then we come back to the step of the refinement of the internal connections and so on. In the opposite case, we calculate the closure error of the resulting grid conformance according to the equation ε * = |1 -D|. Its value characterises the deviation of the resulting curvilinear quadrilaterals from the corresponding rectangles (since the ratio of the lengths of the diagonals in a rectangle is equal to one, and the existence of right angles is the fundamental orthogonality condition).
In case if, for instance, only one of the conditions (11) is not satisfied, we reconcile the relationship between accuracy ε * and the given number of partition steps m, n (first of all, by increasing the latter ones). If, however, we need to improve of accuracy of the approximate solution (to reduce the closure error ε * ), we increase the parameters of the partition m and n and solve the difference problem (6) - (9) again. The optimality of the relationship between m and n is achieved analogously to BOMBA et al. [2007b; 2008] by optimising the functional analogues of Riemann integral. The argumentation of the created algorithm for "step-by-step recording of the process and environment (medium) characteristics, conformance parameter, internal and boundary joint connections of the curvilinear area" shall be carried out analogously to BOMBA et al. [2007b; 2008] using the ideas of block iterative methods.
RESULTS AND DISCUSSION
After doing calculations according to the described algorithm with the following numerical values: total filter thickness l = 3 m, depth of drainage laying h 1 = 0.675 m, drain radius r = 0.025 m, distance from drainage to impenetrable basis C * C * h 2 = 1. , k 3 = 1 m•day -1 for k = 2847 steps, we shall obtain a hydrodynamic motion grid (see Fig. 1a ), velocity field, we shall also find the total seepage discharge Q = 1.065 mꞏday -1 and other process characteristics.
Particularly, Table 1 demonstrates the results of numerical calculations of the seepage discharge depending on the change of k 1 , k 2 , k 3 , t f , b tp parameters. Explanations: k 1 , k 2 , k 3 = conductivity coefficients of the medium, t f = thickness of one layer of filter, b tp = thickness of two layers of filter. Source: own study.
CONCLUSIONS
Therefore, the paper suggests a practical methodology for solving boundary value problems on conformal mappings for the calculation of the filtration process in the horizontal symmetrical drainage.
During the argumentation (as well as construction) of the corresponding algorithm which is based on the alternating "freeze" of the anticipated conformance parameter, the internal and boundary connections of the curvilinear area etc., we have used the ideas of block iterative methods [MARCHUK 1980] .
The results of the conducted numerical calculations confirmed the effectiveness of the suggested problem formulations and algorithms of their numerical solution and the possibility of their use in the modelling of nonlinear filtration processes occurring in horizontal drainage systems, as well as in the design of drainage facilities and optimising other hydrotechnical systems, and, hence, the paper results are hugely valuable.
